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Abstract of JP1 01 07436 

PROBLEM TO BE SOLVED: To provide a 
printed wiring board with improved adhesion 
between a plate resist and a conductor circuit 
and improved reliability for heat-cycle 
characteristics, etc., and to provide a method 
for advantageously manufacturing this printed 
wiring board. SOLUTION: A printed wiring 
board comprises a conductor circuit 7 provided 
via a plate resist 6 in a part, wherein the plate 
resist is not formed on the surface of resin- 
insulating layers 3, 4 formed on a substrate 1. 
The side wall surface of a plate resist 6 
brought into contact with the conductor circuit 
7 is roughened, and plating catalyzer nuclei 10 
are applied to the roughened side wall surface. 
Upon the formation of the conductor circuit 7 
through electroless plating, the surface, 
including the side wail part of the plated resist 
6 is roughened, and the plating catalyzer 
nuclei 10 are applied to the entire surface of 
the substrate including the surface of this plate 
resist 6, then the electroless plating is carried 
out, and the electroless plated film, deposited 
on the surface part where the conductor circuit 
in not formed on the plate resist 6, is removed. 
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(54) PRINTED WIRING BOARD AND MANUFACTURING METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printed wiring 
board with improved adhesion between a plate resist and a 
conductor circuit and improved reliability for heat-cycle 
characteristics, etc., and to provide a method for 
advantageously manufacturing this printed wiring board. 
SOLUTION: A printed wiring board comprises a conductor 
circuit 7 provided via a plate resist 6 in a part, wherein the 
plate resist is not formed on the surface of resin-insulating 
layers 3, 4 formed on a substrate 1. The side wall surface of 
a plate resist 6 brought into contact with the conductor 
circuit 7 is roughened, and plating catalyzer nuclei 10 are 
applied to the roughened side wall surface. Upon the 
formation of the conductor circuit 7 through electroless 
plating, the surface, including the side wall part of the plated 
resist 6 is roughened, and the plating catalyzer nuclei 10 are 
applied to the entire surface of the substrate including the 
surface of this plate resist 6, then the electroless plating is 
carried out, and the electroless plated film, deposited on the 
surface part where the conductor circuit in not formed on 
the plate resist 6, is removed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a printed wired board which establishes a conductor circuit in the surface of a resin 
insulating layer formed on a substrate via plating resist at a plating-resist agenesis portion, A printed 
wired board, wherein surface roughening of the side wall part to which said plating resist contacts a 
conductor circuit is carried out and a catalyst core for plating is given to the side wall part by which 
surface roughening was carried out. 

[Claim 2]The printed wired board according to claim 1, wherein said plating resist uses as a resinous 
principle a resin complex which consists of thermoplastics and a photopolymer. 
[Claim 3]The printed wired board according to claim 1, wherein said resin insulating layer is an 
adhesives layer for nonelectrolytic plating. 

[Claim 4]The printed wired board according to claim 1 grinding and smoothing the surface of said 
plating resist so that it may come on the same flat surface as the surface of a conductor circuit. 
[Claim 5]On a substrate, form a resin insulating layer, and rank second and plating resist is formed in 
a portion except a conductive pattern on the surface of a resin insulating layer, Then, in a 
manufacturing method of a printed wired board which forms a conductor circuit by nonelectrolytic 
plating in a plating-resist agenesis portion, Surface roughening of the surface containing a side wall 
part of plating resist is carried out in formation of a conductor circuit by said nonelectrolytic plating, 
A manufacturing method of a printed wired board characterized by what an electroless plating film 
which deposited in a conductive pattern agenesis side on plating resist is removed for after giving a 
catalyst core for plating to the whole substrate face including the surface of this plating resist and 
performing nonelectrolytic plating. 

[Claim 6]In formation of said plating resist, apply on a substrate a constituent which uses mixed resin 
of thermoplastics and a photopolymer as a resinous principle, and it dries, The manufacturing method 
according to claim 5 characterized by what dissolution removal is carried out and is done for the 
surface roughening only of the thermoplastics portion of said mixed resin by processing with a 
solvent exposure and the surface including a wall surface of the plating resist at the same time it 
carries out a development and makes it harden. 

[Claim 7]The manufacturing method according to claim 5 forming said resin insulating layer using 
adhesives for nonelectrolytic plating. 

[Claim 8]The manufacturing method according to claim 5 grinding and smoothing the surface of said 
plating resist so that it may come on the same flat surface as the surface of a conductor circuit. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention is proposed about the method of manufacturing 
advantageously the printed wired board which was excellent in reliability, such as the adhesion of 
plating resist and a conductor circuit, and the thermo-cycle characteristic, about a printed wired 
board and its manufacturing method, and this printed wired board. 
[0002] 

[Description of the Prior Art]On a substrate, an additive patchboard forms a resin insulating layer 
(adhesives layer for nonelectrolytic plating), and, subsequently to a conductive pattern agenesis 
portion, forms plating resist. 

Then, it is manufactured through the process including a series of processings of performing 
nonelectrolytic plating to the portion except this plating resist, and forming a conductor circuit. 

[0003]What was constituted from a layer of the resin composition which consists of the acrylate and 
the imidazole hardening agent of cresol novolak type epoxy resin is known as the above-mentioned 
plating resist formed in this additive patchboard is indicated by JP,6-3179045,A. 

[0004]Such an additive patchboard constitutes plating resist from a layer of a resin composition, and, 
on the other hand, a coefficient of thermal expansion differs between said plating resist which 
touches mutually from constituting a conductor circuit from a metal layer in the wall surface which 
meets, and said conductor circuit remarkably. Plating resist made the smooth field conventionally the 
wall surface in contact with a conductor circuit from the request of the fine pattern. 
[0005] 

[Problem(s) to be Solved by the Invention]Therefore, in the case of the printed wired board made to 
remain as a permanent resist, on a substrate plating resist in the wall surface of plating resist and a 
conductor circuit which meets. Since good adhesion was not acquired but coefficients of thermal 
expansion moreover differed mutually although it is smooth therefore, there was a problem that a 
crack occurred towards a resin insulating layer (adhesives layer for nonelectrolytic plating) by a 
thermo cycle. 

[0006]The surface of the wiring board which established the conductor circuit in the resist agenesis 
portion via plating resist is ground and smoothed, There was a problem that a crack occurred towards 
a resin insulating layer from the interface of plating resist and a conductor circuit by a thermo cycle 
also in the case of the printed wired board which furthermore forms a resin insulating layer and a 
conductor circuit on it. A conductor circuit carries out plastic deformation of this reason to a 
polishing direction by polish, the projection of it is possible, stress concentrates it on this projection 
according to the coefficient-of-thermal-expansion difference of plating resist and a conductor 
circuit, and it is thought that a crack occurs from here. 

[0007]The main purpose of this invention is to provide the printed wired board which solved the 
problem which the advanced technology has, and which was mentioned above, and was extremely 
excellent in the adhesion of plating resist and a conductor circuit as well as especially the thing to 
excel in heat resistance or an electrical property, and was excellent also in reliability, such as the 
thermo-cycle characteristic. Other purposes of this invention are to provide the method for 
manufacturing the above-mentioned printed wired board advantageously. 
[0008] 
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[Means for Solving the Problem]An artificer came to complete an invention which considers contents 
shown below as gist composition, as a result of inquiring wholeheartedly towards realization of the 
above-mentioned purpose. Namely, (1) A printed wired board of this invention, In a printed wired 
board which establishes a conductor circuit in the surface of a resin insulating layer formed on a 
substrate via plating resist at a plating-resist agenesis portion, Surface roughening of the side wall 
part to which said plating resist contacts a conductor circuit is carried out, and a catalyst core for 
plating is given to the side wall part by which surface roughening was carried out. 
[0009]In the above-mentioned printed wired board concerning this invention here said plating resist, 
It is desirable to use as a resinous principle a resin complex which consists of thermoplastics and a 
photopolymer, and, as for said resin insulating layer, it is desirable that it is an adhesives layer for 
nonelectrolytic plating, and, as for the surface of said plating resist, it is desirable to be ground and 
smoothed so that it may come on the same flat surface as the surface of a conductor circuit. 
[0010](2) A manufacturing method of the above-mentioned printed wired board concerning this 
invention, On a substrate, form a resin insulating layer, and rank second and plating resist is formed in 
a portion except a conductive pattern on the surface of a resin insulating layer, Then, in a 
manufacturing method of a printed wired board which forms a conductor circuit by nonelectrolytic 
plating in a plating-resist agenesis portion, . Surface roughening of the surface containing a side wall 
part of plating resist is carried out in formation of a conductor circuit by said nonelectrolytic plating, 
After giving a catalyst core for plating to the whole substrate face including the surface of this 
plating resist and performing nonelectrolytic plating, an electroless plating film which deposited in a 
conductive pattern agenesis side on plating resist is removed. 

[0011]In the above-mentioned manufacturing method concerning this invention, in formation of said 
plating resist here, On a substrate, apply a constituent which uses mixed resin of thermoplastics and 
a photopolymer as a resinous principle, and it dries, What dissolution removal is carried out and is 
done for the surface roughening only of the thermoplastics portion of said mixed resin is desirable by 
processing with a solvent exposure and the surface containing a side wall part of the plating resist at 
the same time it carries out a development and makes it harden. As for said resin insulating layer, 
forming using adhesives for nonelectrolytic plating is desirable, and, as for the surface of said plating 
resist, it is desirable to grind and smooth so that it may come on the same flat surface as the surface 
of a conductor circuit. 
[0012] 

[Embodiment of the Invention]This invention carries out surface roughening of the surface containing 
the side wall part of plating resist in formation of the conductor circuit by nonelectrolytic plating, 
After giving a catalyst core to the whole substrate face including the surface of this plating resist and 
performing nonelectrolytic plating, the feature is at the point of removing the electroless plating film 
which deposited in the conductive pattern agenesis side on plating resist. 

[0013]Since plating will deposit in this split face and a conductor will be formed in it if surface 
roughening of that side wall part in contact with the conductor circuit of plating resist is carried out 
by this, Plating resist and a plating conductor stick firmly, stress occurs by extension in the resin 
insulating layer which touches the interface of a conductor circuit and plating resist at the time of a 
thermo cycle, and a crack does not arise. The surface of the wiring board which established the 
conductor circuit in the plating-resist agenesis portion via plating resist is ground and smoothed, 
Plating resist and the conductor circuit which were ground also in the case of the printed wired board 
which furthermore forms a resin insulating layer and a conductor circuit on it can maintain the state 
where it stuck thoroughly, and a crack does not generate them towards a resin insulating layer from 
the interface of plating resist and a conductor circuit by a thermo cycle. 

[0014]Here, in considering it as the method of carrying out surface roughening of the surface of 
plating resist and using commercial plating resist, there is processing by oxidizers, such as chromic 
acid and potassium permanganate. It is desirable to carry out surface roughening of the surface of 
plating resist by processing by a solvent using plating resist which uses as a resinous principle 
especially the resin complex which consists of thermoplastics and a photopolymer by this invention. 
[0015]Namely, if apply on a substrate the constituent (plating resist composition) which uses mixed 
resin of thermoplastics and a photopolymer as a resinous principle, it dries, the development is 
exposed and carried out and it is made to harden, Plating resist which uses as a resinous principle 
the resin complex in the state where thermoplastics was scattered in the resin matrix of a 
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photopolymer is formed in a conductive pattern agenesis portion. And if said plating resist is 
processed with a solvent by one side, the photopolymer of said resin complex will not dissolve in a 
solvent, but dissolution removal only of the thermoplastics of said resin complex which exists in the 
surface portion of plating resist will be selectively carried out with a solvent. As a result, an anchor 
(hollow) is formed and the surface containing the side wall part of plating resist turns into a 
roughened surface. 

[0Q16]As for the above-mentioned resin complex which uses thermoplastics and a photopolymer as a 
resinous principle, in such this invention, it is desirable that it is a resin complex which has the 
structure in which thermoplastics and a photopolymer carried out phase separation, for example, 
spherical domain structure, and co-continuous structure. Here, spherical domain structure means 
here the structure in the state where the island of thermoplastics distributed in the sea of a 
photopolymer, and co-continuous structure means the structure in the state where the spherical 
particle of thermoplastics continued into the matrix of a photopolymer, it was connected, and one 
phase was formed. Since the phase of thermoplastics exists clearly in a photosensitive resin matrix, 
dissolution removal only of the thermoplastics is carried out selectively, and the resin complex which 
has such structures can form in a resist surface the roughened surface which has clear unevenness 
(anchor), if this is processed with a solvent. 

[0017]As for plating resist which uses the above-mentioned resin complex as a resinous principle, in 
this invention, it is desirable to apply the plating-resist constituent which uses mixed resin of 
thermoplastics and a photopolymer as a resinous principle, to dry and rank second on a substrate, 
and to form by stiffening this, after carrying out a development, exposure and. Here, the above- 
mentioned photopolymer has desirable acrylate of novolak type epoxy resin. It is because novolak 
type epoxy resin has an upright skeleton and it excels in basicity-proof. As novolak type epoxy resin, 
cresol novolak type epoxy resin and phenol novolak type epoxy resin are desirable. As the above- 
mentioned thermoplastics, polyether sulphone, polystyrene, polyethylene, polyvinyl chloride, etc. are 
mentioned. 

[0018]As a hardening agent of the above-mentioned photopolymer which is a resinous principle of a 
plating-resist constituent, it is desirable to use an imidazole hardening agent. Especially the epoxy 
resin hardened with the imidazole hardening agent is because it excels in heat resistance or chemical 
resistance and excels in the characteristic to a base. 

[0019]The liquefied thing of this imidazole hardening agent is desirable at 25 **. It is because uniform 
kneading is difficult and the more liquefied one can knead uniformly with powder. As such a liquefied 
imidazole hardening agent, 1-benzyl~2~ [ - Ethylimidazole (name of article: 2E4MZ) is mentioned. ] 
Methyl imidazole (name of article: 1 B-2 MZ), 1~cyanoethyl- 2 - Ethyl- 4 - Methylimidazole (name of 
article: 2E4 MZ-CN), 4-methyl- 2 As for the addition of an imidazole hardening agent, it is desirable 
to consider it as 1 to 10 % of the weight. It is because it will be easy to carry out homogeneous 
mixing if this reason has an addition within the limits of this. 

[0020]In the plating-resist constituent concerning such this invention. In addition, addition mixing of 
the acrylic ester polymer as a photosensitive monomer and a leveling agent can be carried out for 
thermosetting resin and a resolution improvement for the Michler's ketone and heat resistance which 
are the benzophenone and the sensitizer which are initiators, the improvement of basicity-proof, and 
flexible grant. 

[0021 ]As for the Michler's ketone which is the benzophenone and the sensitizer (photopolymerization 
auxiliary agent) which are initiators (photopolymerization initiator), it is desirable to make it dissolve 
simultaneously into the heated glycol ether system solvent, and to dissolve this in the resin mixture 
(plating-resist constituent) of a photopolymer and thermoplastics. It is because the solubility to the 
above-mentioned solvent is low, and it will deposit only by a Michler's ketone if dissolution residue 
arises and it is made ordinary temperature, even if it heats. Although the reason which will be 
thoroughly dissolved if benzophenone and a Michler's ketone are simultaneously mixed in the above- 
mentioned solvent is unknown, It became benzophenone and the structure where a Michler's ketone 
was similar to a complex in a solvent, and presumes whether to improve the solubility of a Michler's 
ketone by forming a structure similar to this complex. Since benzophenone and a Michler's ketone 
dissolve thoroughly into a glycol ether system solvent according to such a method, said resin mixture 
in which this was dissolved serves as a uniform phase. As a result, an unexposed part can expose and 
remove the layer of said resin mixture thoroughly by a development. 
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[0022]As for the above-mentioned glycol ether system solvent in which benzophenone and a 
Michler's ketone are dissolved, it is desirable that they are diethylene glycol dimethyl ether (DMDG) 
and/or triethylene glycol wood ether (DMTG). These solvents are because benzophenone and a 
Michler's ketone can be thoroughly dissolved by warming at about 30-50 **. 

[0023]As for the above-mentioned thermosetting resin as an addition ingredient, it is desirable that it 
is bisphenol type epoxy resin. It is because bisphenol type epoxy resin can raise basicity-proof. The 
latter is good when the former thinks spreading nature as important, in there being a bisphenol A type 
epoxy resin and bisphenol F type epoxy resin in bisphenol type epoxy resin and thinking basicity- 
proof as important. 

[0024]Acrylic ester polymer as an addition ingredient can make the whole plating-resist constituent 
equalize. In this case, kneading carried out in order to obtain liquid resist like before becomes 
unnecessary. Since the necessity of distributing a defoaming agent in a resist composition is lost 
according to such acrylic ester polymer, the development remainder is not generated and a resist 
surface can be made smooth. Acrylic ester polymer is a molecular weight. It is 500-5000 and is the 
polymer which polymerized one sort or two sorts or more of things of ester of acrylic acid or 
methacrylic acid, and alcohol. 

[0025]The plating-resist constituent which blended the above-mentioned addition ingredient in this 
invention, Carry out dissolution mixing of benzophenone and the Michler's ketone simultaneously 
desirably at the warmed glycol ether system solvent, and mixed liquor is prepared, The acrylate of 
this mixed liquor and novolak type epoxy resin, thermoplastics, and an imidazole hardening agent are 
mixed, acrylic ester polymer, a photosensitive monomer, bisphenol type epoxy resin, etc. are mixed 
further if needed, and it is obtained by preparing a homogeneous solution. 

[0026]In this invention, by processing with a solvent the surface including a wall surface, plating resist 
formed using the plating-resist constituent mentioned above carries out dissolution removal only of 
the thermoplastics portion, and surface roughening is carried out. 

[0027]As the above-mentioned solvent used here for surface roughening of plating resist, There are 
glycol ether system solvents, such as DMDG (diethylene glycol dimethyl ether) and DMTG 
(triethylene glycol wood ether), NMP (N-methyl pyrrolidone), DMF (dimethylformamide), a methylene 
chloride, etc. 

[0028]Below, the manufacturing method of the printed wired board concerning this invention is 
explained. 

(1) Form an inner layer copper pattern on the surface of a core substrate first. . [ whether formation 
of the copper pattern to this substrate is performed by etching copper clad laminate, and ] Or the 
adhesives layer for nonelectrolytic plating is formed in substrates, such as a glass epoxy board, a 
polyimide substrate, a ceramic substrate, and a metal substrate, and this adhesive layer surface is 
roughened, it is considered as a roughened surface, and there is a method of performing 
nonelectrolytic plating here and performing it here. A through hole is formed in a core substrate and 
the wiring layer of the surface and a rear face can electrically be connected to it via this through 
hole. 

[0029](2) Next, the above A resin insulating layer is formed on the substrate which formed the inner 
layer copper pattern by (1). It is desirable to use the adhesives layer for nonelectrolytic plating as a 
resin insulating layer by this invention especially. 

[0030]These adhesives for nonelectrolytic plating have the optimal thing that comes to distribute the 
heat resistant resin particle by which curing treatment of the fusibility was carried out to acid or an 
oxidizer in acid or the heat resistant resin which is not hardened [ poorly soluble ] to an oxidizer. This 
is because a foxhole-like anchor can be formed in the surface and adhesion with a conductor circuit 
can be improved by dissolving and removing the heat resistant resin particle of fusibility to acid or an 
oxidizer. 

[0031]In the above-mentioned adhesives for nonelectrolytic plating, the complex of the thermosetting 
resin sensitizationHzed as poorly soluble heat resistant resin to acid or an oxidizer, the sensitization- 
ized thermosetting resin, and thermoplastics is desirable. By sensitization-izing, it is because 
exposure can be formed and a viahole can be easily formed by development. It is because toughness 
can be raised by compositeHzing with thermoplastics and improvement in the peel strength of a 
conductor circuit and the crack generation of the viahole portion by a thermo cycle can be 
prevented. Specifically, the complex of epoxy acrylate and epoxy acrylate which made the epoxy 
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resin react to acrylic acid, methacrylic acid, etc., and polyether sulphone is good. That [ epoxy 
acrylate's ] to which 20 to 80% of all the epoxy groups reacted to acrylic acid, methacrylic acid, etc. 
is desirable. 

[0032]In the above-mentioned adhesives for nonelectrolytic plating, as said heat resistant resin 
particle, ** The floe which mean particle diameter condensed heat resistant resin powder of 10 
micrometers or less, and ** mean particle diameter made condense heat resistant resin powder of 2 
micrometers or less, and was made into the size with a mean particle diameter of 2-10 micrometers, 
In mean particle diameter, the heat resistant resin powder and mean particle diameter of 10 
micrometers or less ** A mixture with heat resistant resin powder of 2 micrometers or less, ** Even 
if the surface of heat resistant resin powder whose mean particle diameter is 2-10 micrometers has 
little mean particle diameter either as for heat resistant resin powder of 2 micrometers or less or 
inorganic powder, it is desirable to be chosen out of the false particles to which make one sort come 
to adhere. It is because these can form a complicated anchor. As resin of a heat resistant resin 
particle, an epoxy resin, amino resin (melamine resin, urea resin, guanamine resin), etc. are good. 
Especially the epoxy resin can change the solubility to acid or an oxidizer arbitrarily by changing the 
kind of the oligomer, the kind of hardening agent, and crosslinking density. For example, what carried 
out curing treatment of the bisphenol A type epoxy resin oligomer with the amine system hardening 
agent is easy to dissolve in an oxidizer. However, what stiffened novolak-epoxy-resin oligomer with 
the imidazole series hardening agent cannot dissolve in an oxidizer easily. 

[0033]In the method of this invention, the above-mentioned resin insulating layer does not need to be 
formed by one spreading, and may be formed by carrying out multiple-times spreading. For example, 
after applying unhardened resin insulation to the beginning and drying this, the adhesives for 
nonelectrolytic plating can be applied further and it can be considered as the resin insulating layer of 
two-layer structure. Mean particle diameter a lower layer. It is considered as the layer of the 
adhesives for nonelectrolytic plating containing the heat resistant resin powder below 0.1 - 0.3 mum, 
It is also possible to consider it as the resin insulating layer of the two-layer structure used as the 
layer of the adhesives for nonelectrolytic plating with which mean particle diameter contains the 
upper layer and the heat resistant resin powder and mean particle diameter of 10 micrometers or less 
contain the mixture of heat resistant resin powder of 2 micrometers or less. 

[0034](3) the above (2) exposing in the case of a photopolymer and developing negatives, after drying 
the formed resin insulating layer — in the case of thermosetting resin, the opening for viaholes is 
provided by [ which heat-hardened ] carrying out after laser processing. 

[0035](4) Next, form plating resist. It is desirable to form plating resist by applying the solution of the 
constituent which uses as a resinous principle mixed resin of the thermoplastics and the 
photopolymer which were especially mentioned above on the substrate in this invention, drying, and 
making it harden, after irradiating with ultraviolet rays and exposing and carrying out a development. 
[0036](5) Above (4) By processing with a solvent, the surface containing the side wall part of formed 
plating resist carries out dissolution removal only of the thermoplastics portion, and surface 
roughening is carried out. Here, the substrate which has plating resist is immersed in a solvent, or 
carrying out the spray of the solvent to a substrate or other means perform dissolution removal of 
the thermoplastics exposed on the surface of plating resist. Surface roughening of the surface is 
carried out by dipping treatment and spray treatment according [ plating resist formed using plating- 
resist constituents, such as marketing of those other than the above-mentioned constituent, ] to 
oxidizers, such as chromic acid and potassium permanganate. 

[0037](6) Above (5) A catalyst core is given to the substrate face after carrying out surface 
roughening of the surface of plating resist. A catalyst core is given to not only a conductive pattern 
forming face but the surface of plating resist at this time. It is desirable to grant of this catalyst core 
to use precious-metals ion, noble metal colloid, etc., and, generally, it uses a palladium chloride and 
palladium colloid for it. Heat-treating, since a catalyst core is fixed is desirable. As such a catalyst 
core, palladium is good. 

[0038](7) Above (6) Primary plating is performed to the surface of the substrate which finished 
processing. A primary plating film is formed not only in a conductive pattern forming face but in the 
surface of plating resist at this time. It is desirable that it is an alloy plating which uses at least two 
or more sorts of metal ions chosen from copper, nickel, cobalt, and Lynn as this primary plating. 
These alloys have high intensity and this is because peel strength can be raised. In the electroless 
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plating liquid of the above-mentioned primary plating, although it is required to use at least two or 
more sorts of metal ions chosen from copper, nickel, and cobalt, these alloys have high intensity and 
this is because peel strength can be raised. 

[0039]In the electroless plating liquid of the above-mentioned primary plating, it is desirable to use 
hydroxycarboxylic acid as a complexing agent which forms copper, nickel, and the complex stable 
under cobalt ion and basic conditions. As for the reducing agent for returning a metal ion and making 
it a metallic element, in the electroless plating liquid of the above-mentioned primary plating, it is 
desirable that it is at least one sort chosen from aldehyde, hypophosphite (called phosphinate), a 
boron hydride salt, and hydrazine. These reducing agents are water solubility and it is because it 
excels in reducing power. Hypophosphite is desirable at the point of depositing nickel especially. In 
the electroless plating liquid of the above-mentioned primary plating, it is desirable to use at least 
one sort of basic compounds chosen from sodium hydroxide, a potassium hydrate, and calcium 
hydroxide as a pH adjuster for adjusting under a basic condition. It is because hydroxycarboxylic acid 
forms nickel ion etc. and a complex under a basic condition. As this hydroxycarboxylic acid, citrate, 
malic acid, tartaric acid, etc. are desirable. It is because these tend to form nickel, cobalt, copper, and 
a complex. Concentration of said hydroxycarvone It is desirable that they are 0.1-0.8M. If less than 
this reason and 0.1 M, enough complexes cannot be formed but disassembly of abnormal precipitation 
or liquid will arise. It is because the fault of a deposition rate becoming slow or generating of 
hydrogen increasing will occur on the other hand if 0.8 M is exceeded. 

[0040]Containing a bipyridyl has [ the electroless plating liquid of the above-mentioned primary 
plating ] desirable things. This is because a bipyridyl controls generating of the metallic oxide under 
plating bath and can control generating of a nodule. A copper ion, nickel ion, and cobalt ion are 
supplied by dissolving the compound of copper, such as copper sulfate, nickel sulfate, cobalt sulfate, 
a copper chloride, nickel chloride, and a cobalt chloride, nickel, and cobalt. 

[0041 ]The primary plating film formed with such electroless plating liquid is excellent in the flattery 
nature to the roughened surface of the adhesives layer for nonelectrolytic plating, and traces the 
gestalt of a roughened surface as it is. Therefore, a primary plating film has an anchor like a 
roughened surface. Therefore, as for the secondary plating film formed on this primary plating film, 
adhesion is secured by this anchor. Therefore, a primary plating film has a desirable plating film whose 
intensity which deposits with electroless plating liquid which was mentioned above is high in order to 
govern peel strength, and, on the other hand, a secondary plating film, Electric conductivity is high, 
and since it is desirable for a deposition rate to be early, the plating film which deposits with a copper 
plating solution simpler than composite coatings is desirable. 

[0042](8) Above (7) Secondary plating is performed on the formed primary plating film. As for the 
plating film by this secondary plating, it is desirable that it is a copper-plating film. In the electroless 
plating liquid in which the electroless plating liquid of the above-mentioned secondary plating consists 
of a copper ion, TORIARUKA Norian amine, a reducing agent, and a pH adjuster, The concentration of 
a copper ion. The concentration of 0.005 - 0.015 mol/l and a pH adjuster is 0.25 - 0.35 mol/l, and it is 
desirable for the concentration of a reducing agent to use the electroless plating liquid which is 0.01 
- 0.04 mol/l. It is because this plating liquid has a stable bath and there is little generating of a nodule 
etc. As for the concentration of TORIARUKA Norian amine, in the electroless plating liquid of the 
above-mentioned secondary plating, it is desirable that they are 0.1-0.8M. It is because a plating 
deposit reaction advances easiliest in this range. As for this TORIARUKA Norian amine, it is desirable 
that it is at least one sort chosen from triethanolamine, Tori Isopar Nord amine, trimethano RUAMIN, 
and tripropanolamine. It is because it is water solubility. As for a reducing agent, in the electroless 
plating liquid of the above-mentioned secondary plating, it is desirable that it is at least one sort 
chosen from aldehyde, hypophosphite, a boron hydride salt, and hydrazine. It is water solubility and is 
because it has reducing power under basic conditions. As for a pH adjuster, it is desirable that it is at 
least one sort chosen from sodium hydroxide, a potassium hydrate, and calcium hydroxide. 
[0043](8) Remove the electroless plating film which deposited in the conductive pattern agenesis side 
on plating resist. Polish or etching can perform this removal. Especially polish is more advantageous 
at the point of smoothing a substrate face. The conductor circuit which contains by this the viahole 
which consists of a primary plating film and a secondary plating film is formed. 
[0044](9) Necessity is accepted further. (2) - (8) Processing is repeated and a desired multilayer 
printed wiring board is obtained. In this way, the surface of the obtained multilayer printed wiring 
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board, Plating resist is formed in that roughened surface of the resin insulating layer by which the 
surface was roughened, surface roughening of that side wall part in contact with the conductor 
circuit of this plating resist is carried out, and it has structure established after the conductor circuit 
had been exposed to the agenesis side of that plating resist. For this reason, the exposed above- 
mentioned conductor circuit is covered with the solder resist which has an opening into the portion 
which forms a solder layer, and is protected into it. 

[0045](10) And give nickel gilding to the portion (pad portion) which forms the solder layer of the 
above-mentioned solder resist opening, and form a solder layer in it with a solder replica method, 
screen printing, etc. at this portion. A solder replica method is the method of carrying out a heating 
reflow and transferring solder to a pad, forming a solder pattern on a film and contacting this solder 
pattern to a pad. A solder layer may be a solder vamp. 
[0046] 

[Example]An example is used for below and this invention is explained to it. 

(1) Copper clad laminate which the 18-micrometer copper foil 9 comes to laminate to both sides of 
the substrate 1 which consists of 1-mm-thick glass epoxy resin or BT (bismaleimide triazine) resin 
was made into the charge of a start material (refer to drawing 1 (a)). The inner layer copper pattern 2 
was formed in both sides of the substrate 1 by etching the copper foil 9 of this copper clad laminate 
into pattern state in accordance with a conventional method (refer to drawing 1 (b)). 
[0047](2) Above (1) Wash in cold water the substrate in which the inner layer copper pattern 2 was 
formed, and after drying, carry out acid degreasing of the substrate, and carry out soft etching and it 
ranks second, After having processed with the catalyst solution which consists of a palladium 
chloride and organic acid, giving the Pd catalyst and activating this catalyst, it plated with the 
nonelectrolytic plating bath and the uneven layer (roughened surface) of thickness 2.5 mum of a Cu- 
nickel-P alloy was formed in the surface of a copper electric conductor and a viahole pad. And 
further, the substrate was washed in cold water, it was immersed in the unelectrolyzed tinning bath 
which consists of Howe SUZUCHIO urea fluoride liquid at 50 ** for 1 hour, and the tin substitution 
plating layer of thickness 0.3 mum was formed in the surface of the roughened surface of said Cu- 
nickel-P alloy. 

[0048](3) 25% acrylic ghost (made by Nippon Kayaku) 70 weight section of cresol novolak epoxy resin, 
Polyether sulphone (made by Mitsui Toatsu Chemicals) 25 weight section, benzophenone 4 weight 
section, Michler's-ketone 0.4 After mixing a weight section and an imidazole series hardening agent, 
the gay DISUPA stirrer adjusted to viscosity 30 Pa-s, adding N-methyl pyrrolidone (NMP), it kneaded 
with 3 more roll, and the layer insulation agent was obtained. 

[0049](4) the cresol novolak type epoxy resin (the Nippon Kayaku make.) which dissolved in DMDG 
(dimethylglycol wood ether) The acrylic ghost of the molecular weight 2500 25% 70 weight sections, 
polyether sulphone (PES) 30 weight section, Imidazole hardening agent (made in [ Shikoku 
Chemicals ], trade name:2E4 MZ-CN) 4 weight section, caprolactone conversion tris (AKUROKISHI 
ethyl) isocyanurate (the Toagosei make.) which is a photosensitive monomer Trade name : 
ARONIKKUSU M325 10 weight section, benzophenone (made by Kanto Kagaku) 5 weight section as a 
photoinitiator, the Michler's-ketone (made by Kanto Kagaku) 0.5 weight section as a photosensitizer - 
- further the thing of mean-particle-diameter 5.5 mum of an epoxy resin particle 35 weight sections 
to this mixture, After mixing five weight sections for the thing of mean-particle-diameter 0.5 mum, it 
mixed adding normal methyl pyrrolidone (NMP), it adjusted and kneaded to the viscosity of 2000 cps 
with 3 rolls continuously the HOMODI spar agitator, and the photosensitive adhesives solution was 
obtained. 

[0050](5) Above (3) About the obtained layer insulation agent, it is the above (2). After using and 
applying the roll coater to both sides of the substrate which finished processing and neglecting it to 
them for 20 minutes by the horizontal state, it dried to them at 60 ** (prebaking), and the insulating 
agent layer 3 was formed in them. Furthermore on the insulating agent layer 3, it is the above (4). 
After applying the obtained photosensitive adhesives solution using the roll coater and neglecting it 
for 20 minutes by the horizontal state, it dried at 60 ** (prebaking) and the adhesives layer 4 was 
formed (refer to drawing 1 (c)). 

[0051](6) Above (5) The photomask film in which the viahole was drawn is laid in both sides of the 
substrate in which the resin insulating layer between layers which consists of the insulating agent 
layer 3 and the adhesives layer 4 was formed, and ultraviolet rays are irradiated with and exposed. 
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(7) By carrying out spray development of the exposed substrate by triethylene glycol wood ether 
(DMTG), it is a resin insulating layer between layers. The opening used as the viahole of 100 

micrometerphi was formed. The substrate concerned is exposed by 3000 mJ/cm with an ultrahigh 
pressure mercury lamp, and it is 1 hour and after that at 100 **. By heat-treating at 150 ** for 5 
hours, The resin insulating layer with a thickness of 50 micrometers which has the opening (opening 5 
for viahole formation) excellent in the dimensional accuracy equivalent to a photomask film between 
layers (two-layer structure) was formed. A tin plating layer is selectively exposed to the opening used 
as a viahole. 

[0052](8) The above (6) and (7) The substrate in which the opening 5 for viahole formation was 
formed is immersed in chromic acid for 2 minutes, it ranks second, the epoxy resin particle in the 
resin insulating layer between layers is dissolved, and the surface of the resin insulating layer 
between the layers concerned is roughened. 

Then, since it was immersed in the neutralized solution (made by SHIPUREI), it washed in cold water 
(refer to drawing 1 (d)). 

[0053]Oligomer (molecular weight 4000) of the photosensitive grant which acrylic-ized 50% of the 
epoxy group of the cresol novolak type epoxy resin (made by Nippon Kayaku) of 60 weight sections in 
which DMDG was dissolved (9) 46.67 g, the bisphenol A type epoxy resin (the product made from oil 
recovery shell.) of 80 weight sections in which methyl ethyl ketone was dissolved Epicoat 1001 15.0g 
and an imidazole hardening agent (made in Shikoku Chemicals.) trade name: — the multivalent acrylic 
monomer (the Nippon Kayaku make.) which are 2E4 MZ-CN1.6 g and a photosensitive monomer trade 
name: — R6043g — the same — a multivalent acrylic monomer (the product made from the 
Kyoeisha chemicals.) Trade name: Mix DPE6A1.5 g and receive the full weight of these mixtures 
further. 2-ethylhexyl acrylate of 0.5 weight section, 12g was mixed, the 30% polyether sulphone (PES) 
which dissolved the acrylic ester polymer which consists of butyl acrylate, ethyl acrylate, and hydroxy 
acrylate in 0.36 g and NMP was stirred, and the mixed liquor A was prepared. On the other hand, it 
was made to dissolve in 3-g DMDG which warmed Michler's-ketone (made by Kanto Kagaku) 0.2 g as 
2 g of benzophenone (made by Kanto Kagaku) as a photoinitiator, and a photosensitizer at 40 **, and 
the mixed liquor B was prepared. Mixed stirring of the above-mentioned mixed liquor A and the 
above-mentioned mixed liquor B was carried out, and the liquid resist constituent was obtained. 
[0054](10) Above (8) Used the above-mentioned liquid resist constituent for both sides of the 
substrate which finished processing, applied the roll coater to them, carried out desiccation for 60 
minutes to them at 70 **, they were made to carry out phase separation of PES and the epoxy 
acrylate, and the 30-micrometer resin layer in thickness was formed in them. 

[0055](11) It irradiated with ultraviolet rays on condition of 1000 mJ/cnrr, and it exposed, and the 
mask in which the pattern was drawn by the resin layer formed above (10) was laminated, and it 
hardened [ it ranks second and ] by performing heat-treatment for 15 minutes at 75 **. 
[0056](12) Dissolution development of the resin layer exposed above (11) is carried out with the 
developing solution which consists of DMTG+ water, Plating resist from which the conductor circuit 

pattern part escaped was formed on the substrate, further, it exposed by 6000 mJ/cm 2 with the 
ultrahigh pressure mercury lamp, 100 ** performed heat-treatment of 3 hours at 150 ** after that 
for 1 hour, and the permanent resist 6 was formed on the resin insulating layer between layers. 
[0057](13) To the permanent resist 6 formed above (12), N-methyl pyrrolidone (NMP) was sprayed 
and surface roughening of the surface of the permanent resist 6 was carried out by carrying out 
dissolution removal only of the PES which exists in the surface containing the side wall part of the 
permanent resist 6 selectively (refer to drawing 1 (e)). 

[0058](14) The catalyst core 10 was attached to the whole substrate face including the surface of 
plating resist by giving a palladium catalyst (product made from ATOTEKKU) to the substrate which 
performed the surface roughening process above (13). 

[0059](15) Beforehand, to the substrate which finished processing of the above (14), perform plating 
pretreatment (specifically activation of a catalyst core, such as vitriol ization), and after that with the 
nonelectrolytic plating by a non-electrolytic copper plating bath (a primary plating bath, a secondary 
plating bath). Non-electrolytic copper plating about 15 micrometers thick was deposited in the 
plating-resist surface and a conductive pattern formation part (refer to drawing 1 (f)). 
[0060](16) One side of the substrate which formed the conductor layer by an additive process with 
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the above (15), Using the belt sander, it ground with the belt abrasive paper of **600, the electroless 
plating film which deposited in the conductive pattern agenesis side on plating resist was removed, 
and the outer layer copper pattern 7 and the viahole 8 were formed. At this time, it ground until the 
surface of a permanent resist and the uppermost surface of the conductor circuit containing a 
viahole gathered on the same flat surface. Subsequently, buffing was performed in order to remove 
the crack by a belt sander (polish of only buffing may be sufficient), performing such a series of 
polishes similarly about the field of another side of a substrate — substrate both sides — a flat 
(smooth) — the printed circuit board was formed (refer to drawing 1 (g)). 

[0061](17) By repeating the process mentioned above, the conductor layer by an additive process 
has further already been formed further. And the multilayer printed wiring board of six layers was 
manufactured by carrying out the build up of the wiring layer in this way, and going (refer to drawing 1 
(h)). 

[0062](Comparative example) Although it is the same as that of an example fundamentally, the cresol 
novolak type epoxy resin (the Nippon Kayaku make.) in which DMDG was dissolved Trade name : 
Oligomer of the photosensitive grant which acrylicHzed 50% of the epoxy group of EOCN-103S 
(molecular weight 4000), An imidazole hardening agent (made in Shikoku Chemicals, trade name:2E4 
MZ-CN), the acrylic isocyanate which is photosensitive monomers (Toagosei make: trade name 
ARONIKKUSU M215), The benzophenone (made by Kanto Kagaku) as a photoinitiator and the 
Michler's ketone (made by Kanto Kagaku) as a photosensitizer are mixed using NMP by the following 
presentations, The multilayer printed wiring board was continuously adjusted and manufactured to the 
viscosity of 3000 cps using the liquid resist constituent kneaded and obtained with 3 rolls with the 
HOMODI spar agitator. 

resist composition; — photosensitive epoxy / PES /M215 / BP/MK/imidazole =70/30/10/5/0.5 / 5 
— by this comparative example in addition, applying the above-mentioned liquid resist constituent on 
the substrate which gave the catalyst core, and drying, after roughening the surface of the resin 
insulating layer between layers — exposure — carry out a development, it was made to harden and 
plating resist was formed. At this time, roughening treatment on the surface of plating resist was not 
performed. 

[0063]About the multilayer printed wiring board manufactured by an above-mentioned example and 
comparative example, 2000 heat cycle tests were done at -65 ** - 125 **. As a result, in an 
example, the crack was not generated at all in the resin insulating layer between layers of the upper 
and lower sides which touch the interface of a conductor circuit and plating resist. On the other 
hand, in the comparative example, as shown in drawing 2 , the crack occurred in the resin insulating 
layer between layers of the upper and lower sides which touch the interface of a conductor circuit 
and plating resist. 

[0064]That is, if a conductor circuit carries out plastic deformation by polish of a wiring board, in the 
interface of a conductor circuit and plating resist, a projection as shown in drawing 2 and drawing 3 
will arise. According to this invention, even if it formed the resin insulating layer between layers 
further on this polished surface, it has checked not generating a crack in the resin insulating layer 
between layers by the heat cycle test. 
[0065] 

[Effect of the Invention]As explained above, in this invention, surface roughening of the portion in 
contact with the plating conductor of plating resist is carried out. 

Therefore, the printed wired board which was extremely excellent in the adhesion of plating resist and 
a conductor circuit, and was excellent also in reliability, such as the thermo-cycle characteristic, as 
well as especially the thing to excel in heat resistance or an electrical property can be provided. 



[Translation done.] 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 



1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1]It is a figure showing one manufacturing process of the printed wired board concerning 
this invention in an example. 

[ Drawin g 2]It is an enlarged section schematic illustration showing the state after the heat cycle test 
about the printed wired board of a comparative example. 

[Drawing 3] It is an enlarged section schematic illustration showing the state after the heat cycle test 
about the printed wired board of an example. 
[Description of Notations] 

1 Substrate 

2 Inner layer copper pattern 

3 Insulating agent layer (resin insulating layer between layers) 

4 Adhesives layer (resin insulating layer between layers) 

5 The opening for viaholes 

6 Plating resist (permanent resist) 

7 Outer layer copper pattern (conductor circuit through plating resist) 

8 Viahole 

9 Copper foil 

10 The catalyst core for plating 



[Translation done.] 
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